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In this study, user-centered design methodology was applied to discover usability issues 
and to seek improvements for the mobile application of the Iso Omena Shopping Center. 
The original application is provided to the shopping center’s visitors to help find stores, 
services and discounts. User-centered design-based objectives were defined for the study.  
 
Research data was collected by examining the application and conducting user testing with 
usability testing methods. Personas were used as guiding factors when selecting test users. 
The selected test users were from different demographic and ethnographic groups and 
displayed different levels of interest towards the shopping center and the application. 
 
The findings were compared with theory from literature about user experience, user interface 
design, design probes, usability and usability testing, resulting in a consensus of best 
practices for designing a new prototype mockup for the Iso Omena mobile application. The 
suggested new interface aims to be more pleasing for the users, faster to use and more 
accessible to a wider group of users, including users with disabilities. During the study and 
design, it was noticed that the Iso Omena application is not something that its users would 
use daily. Therefore, mandatory registration is seen as a hindrance and adding support for 
multiple languages and improving ease of access would bring value for the application.  
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1 Introduction 
"There is an app for that!"  is Apple's old marketing slogan, which predicted the future. 
Now in 2020, together with the development of smartphones, tablets and other portable 
devices, application-based services are becoming more popular than ever before. From, 
for example, online shopping, booking services, monitoring personal lifestyle, photo-
editing, social media, parking, and food recipes to work and traditional entertainment, 
there is always an app-solution for everything. Applications are a lighter version of 
websites and they are the bridge that connects users and new technologies, helping the 
users to understand and use the technologies in the most effective ways.  
Since there are many applications for users to choose, there is also a dilemma, which is 
how to create an application that can be approachable to users and make them commit. 
Because of this, the user-centered design plays a significant role. Acknowledging the 
importance of user-centered design and the way it serves the users will lead to a proper 
understanding and deep insight into the system and how to make it accomplish its goals. 
To make application services adaptable for users' needs, studying user experience is 
essential; as a result of such a study, designers can develop a comprehensive interface 
that works with the majority of users. This thesis aims to examine usability testing and 
learn about user behaviour. The thesis discusses how user-centered design methods 
were applied in a real case study. The aim of the study was to identify the problems 
people have in using the application and to understand the user base, and, as a result, 
of feedback, to create a better interface and experience for users to help improve the 
application and make it more suitable for several kinds of different users. 
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2 Information Basis and Theory 
This chapter explains the information basis for the thesis and reviews the theories that 
were applied. User-centered design was used as a guiding principle for the whole study. 
Many of the theories relevant for this thesis are related to understanding the audience 
and end-users. Design probes were the main information collection method in the study, 
together with usability testing. In this section, user-centered design is explained in theory 
and in practice as this methodology was applied in the study. 
2.1 Defining User-Centered Design 
User-centered design (UCD) is identified as a design process in which users and their 
needs are the main focus in every stage of the process. During the process, users are 
involved by performing numerous study and design testing tasks. This helps to build a 
usable system which can easily adapt to users' demands. [1]. 
 
 
 
Figure 1. UCD development structure. Copied from Gladkiy [2]. 
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Figure 1 is the development process of UCD; the user needs to be the main center of 
the design process. At the starting point of the project, user research and analysis are 
conducted, which is followed up with a design concept. The next step is designing a 
prototype for user testing and gathering feedback, and then creating a more detailed 
design. The step of developing and measuring needs to be performed before launching 
the project. All the development processes gather around users to make sure that they 
are fully understood, and all the requirements are met. [2]. 
There are six main principles of the UCD design process. These principles work as a 
fundamental background for all UCD practices and techniques. [3, p. 28] 
Setting Business Goals. A market research process is required to determine the target 
for business divisions, including consumers and their characteristics. The purpose of 
UCD is to be assimilated with the original business strategy and generation of profit for 
the organization. This is  must-have valuable information before any practical work is 
done; otherwise, the genuineness of UCD actions will be doubted [3, pp. 28-29]. 
Understanding Users. The core of the whole design process revolves around users. 
Without users, there is no product.  Focusing on how the user experiences products now 
and predicting how the products are made in the future is the foundation of design [3, 
pp. 30-31].  
Designing Customer Experience. The main idea of this principle is to understand the 
whole customer experience and design a solution which includes these factors: easy to 
buy, easy to set up, easy to learn, easy to use, intuitive, engaging and useful [3, p. 32].  
Evaluating Designs. Feedback from users is collected and used as contribution ideas for 
the design process. The feedback should be collected regularly to be beneficial, ideally 
every week or two weeks. This supports solving the issues instantly during the process 
without delaying or refraining any valuable data. However, the feedback must be of high 
standard and collected through a proper experiment to eliminate any problems with 
users' personal perception, missing objects or prejudice. Assuredly, users' feedback 
contributes to the design process. There are two main methods to collect feedback: 
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performing user testing on restrained prototypes and hands-on real product [3, pp. 34-
35].  
Assessing Competitiveness. A constant focus on the competition and its customers is 
essential to build a competitive design. Generally, competitors have the same ideas, find 
problems in the product and make a better version of it. Understanding what the 
competitor is doing and what their purposes are has an influential role in creating a good 
product. It is important to follow the competitors' offerings, to analyze the solutions and 
to perform head-to-head user tests to distinguish the resolutions. Consequently, 
understanding the competitors is the safest technique to evade losing customers [3, pp. 
38-39].  
Managing Users. A good product is a product that works with users, not a product that 
meets all the requirements or has the best design from the team. This the most significant 
principle of the UCD process. Feedback from users is fundamental during the 
construction process, and it also plays an important role in decision making. Many 
business decisions are involved during the process, for example, on making a proper 
investment, adopting the ease of use objective perspective,  finding relevant resources 
for the improvement strategy, developing necessary skills, identifying users’ problems in 
the users' feedback, and following customer contentment to concentrate on the 
customers’ prospect outcome [3, pp. 39-41].  
2.2 User-Centered Mobile Design Approach 
UCD principles can be applied to any design process. In the study case documented in 
this thesis, it is the procedure of user-centered approaching method for a mobile 
application.  
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Figure 2. The user-centered mobile design approach. Copied from Interaction Design 
Foundation [1]. 
As can be seen in Figure 2, there are five steps of the UCD Mobile Design Approach. All 
these steps support and stimulate each other to create a useful product. 
Firstly, it is important to acknowledge the current circumstances, investigate what users 
need and why they need this mobile application. It is important to find out the main 
reasons for users to start using the application. All the advantages and disadvantages of 
the application should be considered in addition to how a user base will be built for the 
application. 
Secondly, after thinking about the users, it is important to understand users and the way 
they use the application. This step will be discussed further later in this thesis.  
Thirdly, it is important to consider what the application brings to the market. It is 
necessary to consider not only what the user wants but also what the business wants. 
Balancing between users and businesses / the business is necessary to keep the product 
going. A good product is a simple product that contains just enough information; the 
product should not be complicated with irrelevant erudition.  
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The fourth step is mobile design considerations. It is important to think about how the 
mobile application will be designed based on the requirements and environments, which 
means how and when the application will be used. Hence, the best design that suits it all 
should be found. According to Josh Clark [1], there are three situations in which a mobile 
application is used: First, micro-tasking is needed when the application is used for a short 
amount of time but continuously opened on the user's phone. Secondly, the local mode 
is needed when the user wants to receive local news if they are bored and there is 
nothing interesting around. 
The last step is to review and refine. Designers must always remember to test every time 
there are any achievements in the designing process. After getting feedback from users, 
the design team should emphasize the responses and update changes quickly. [1]. 
According to Banga and Weinhold [4, pp. 32-35], it is easier to build and develop an 
application if the developers know about your user base, but developers should not be 
too obsessed with customizing everything for each individual user. The general 
development goal is to create an application that everybody can interact with in a simple 
manner. However, developing team should remember that humans are not unflawed 
users and the designers' responsibility is to prevent users from creating chaos. Individual 
users tend to do what they want, even when there are clear instructions. One of the 
toughest challenges that designers address, when crafting an application that is 
supposed to satisfy the majority, is understanding the audience. It helps to recognize the 
dilemmas that would otherwise be left unnoticed, and the understanding advocates 
building an adequate design. 
 
Since applications are made for people, it is essential to envision the user base. The 
user base can be a group of diverse and different characters, categorized based on age, 
gender, or some another particular demographic. A related point to consider is that 
people are different in various aspects; they have different concerns, choices, and 
natural feelings. Therefore, to understand, what users want and need, the designer 
should know how to put themselves in the shoes of the users, understand their ways of 
thinking; hence, finding a solution is important. Additionally, accessibility features are 
one of the significant concerns to note while designing an application; features such as 
"text-to-voice, colour blindness controls, and enhanced zoom models" are worth noticing. 
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However, a designer should always remember their audience is a very varied group of 
people; thus, it is important to remember also to follow your natural intuition [4, p. 33].  
 
One of the best methods to anticipate your user base is called preparing personas. A 
persona can be understood as a portrayal of types of users. Preparing a persona is to 
try to act like these representations, identifying their characteristics, how they will react 
in a particular situation. In addition, it is important to identify what their responses would 
be and how the design should influence them. For example, for Facebook ads, preparing 
personas is a crucial step, starting from gender, location, and age, among other things. 
People with different characteristics have different obligations and will make different 
decisions. Understanding this will help deliver the right contents to the right people, thus 
improving the application's chances of success [4, p. 33]. 
 
Personas are example characterizations of democratic groups, which include details 
from the background study to best represent the behaviour of the intended group. They 
are often stereotypical by their nature, established by imaginary information, and 
showing demographic and biographical characteristics of the personality under 
modelling. Personas can be portrayed as real as possible, and they typically have a 
name or an image to improve authenticity. Interviews, contextual checking, and other 
qualitative means are the methods generally used to ensure that the personas are suited 
for the project's goals and that they reflect contact points with particular customer groups. 
Expanding the personas and simulated interaction is possible with subtleties of real or 
fictitious stories [5, p. 278]. 
 
Consumer ethnographics and demographics are the must-have traits of personas. Some 
details about personas that are obligatory to be taken into consideration are personal 
information, technical information, relationship information, and opinion information. 
Addressing questions to the users is the most reliable way to gather the necessary 
information. The questions should be focused on "what users do", "what frustrates them" 
and "what makes them satisfied", rather than asking a straight question about "what they 
want" [5, p. 279]. 
 
When describing personas, behaviour patterns must be a focus in the descriptions 
instead of task descriptions. The persona's details can include information on potential 
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usage circumstances, average work shift, target resolutions and current difficulties, 
relevant relationships and purposes. It is better to represent a persona through a story, 
rather than through software or item logs. The narrative explanation, as a communication 
method, offers a clearer view of the mindset, desires, abilities and intentions of the user 
[5, p. 279]. 
 
To demonstrate exclusively the main purposes and patterns of behaviour, it is 
recommended to keep the number of personas small. The set of requirements and goals 
for each persona is three or four, they are characterized as life goals, experience goals 
and purpose goals. Life goals represent the intention of personal presence and are only 
useful in certain situations. Experience goals define the way the persona should feel to 
be satisfied while experiencing a product. The majority of a persona's intentions shall 
consist of purpose goals that contain descriptions of items and qualities desired by the 
users in an ideal product or service [5, p. 279]. 
  
Figure 3. An example of user persona profile. Copied from Araque [6]. 
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Figure 3 demonstrates how a user persona profile should be constructed. It includes 
several pieces of user information such as the following:  
• Full name 
• Age 
• Occupation 
• Location 
• Personality 
• Purposes 
• Frustrations 
• Biography 
• Motivation 
All this data is useful, in order to have an overview about users, their possible reactions 
to the product and their purposes. After that, the designer can develop proper testing 
tasks that are suitable for users and can bring out the best results.  
2.3 Design Probes 
Design probes are a method that focuses on recording the end-user’s subjective 
conceptions. Design probes were used for collecting information about user experience 
and the overall usability of the application in the study documented in this thesis (?). 
Design probes are one of the user-centered design methods which focuses / which focus 
on how end-users see matters, how they respond and how they feel. This will help 
enhance the design and improve understanding of the relationship between designers 
and users. By strengthening the designers' insight, accumulating, stimulating, fostering 
teamwork, finding ideas, observing and obtaining resolutions, a consensus is found on 
what direction the application should be developed further. [7, p. 17].  
To create something for the users, first designers need to understand users' emotions 
and their effect on the way they adapt. Studies have shown that emotion plays a 
significant role in the decision-making of the users. In addition to that, a deep 
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understanding of individual satisfaction factors helps recognize perfect performance and 
make application functionality a faultless achievement.    
 
According to Patrick Jordan [7, p. 20], not only the problems that occur during the process 
but also the satisfaction and pleasure factors that users encounter should be taken into 
account.  The pleasure factors include the following: 
• Physio-pleasure. These are the pleasures experienced through human body 
sensations such as sight, hearing, smell, taste, and touch.  
• Socio-pleasure. These are pleasures delivered through social activities, 
discussions and spending time together.  
• Psycho-pleasure is also known as the pleasure of the mind. It can be achieved 
through accomplishment and challenges.  
• Ideo-pleasure can be understood as the pleasure achieved through an aesthetic 
product and its value.  
 
Altogether, understanding these human pleasures and their effect on users' decisions is 
very important for user-centered design. The users are not here to be an experiencer of 
the product only; they are here to influence the designer to create a product which works 
in all perspectives [7, p. 20].  
According to Mattelmäki [7, pp. 39-40], a design probe consists of three main features. 
It starts with user empathy, which is achieved, by listening and giving users an important 
role to speak about their opinions during the test. Self-documentation is a tool to achieve 
this goal - by utilizing it while testing, the user works as an active participant. The tasks 
that are assigned to users should be thoughtfully designed to fit the project's aims; they 
are valuable because they help to motivate users to reveal their feelings and views 
thoroughly.  Users can record themselves during the assignments to make it easier for 
them to express their feelings and views, as well as help the designers to observe better. 
They should be encouraged to speak openly what they think. As long as users express 
their feelings, it is better for the testing regardless of whether they are either frustrated 
or satisfied with the program.  
The next feature of the probe is accounting for users' individual circumstances and 
judgment, which basically means understanding the user base. As a matter of fact, if the 
11 
  
designer wants to make something for different kinds of people with different 
backgrounds, they need to know, for example, their characters, values, purposes, 
interests, environment, feelings, and attitude. On the basis of these details, the designers 
can learn about the users' habits and needs to build a platform that is more effective for 
them. 
Lastly, one main role of the design probes is to explore. “Exploration”, in this context, 
means exploring new aspects and angles of the problems and discovering solutions for 
dilemmas, instead of focusing on the existing problems only. Both the designer and users 
can use the probe methods to improve their creativity and interpretations. The 
methodology asks the users to express and interpret their own actions during descriptive 
and explorative tasks.  
2.4 Usability and Usability Testing 
Usability is a consistency trait that determines how simple and effortless it is to use user-
interfaces. The term "usability" can also mean creating a better user-friendly design 
process. Five quality components that contribute to describing usability are learnability, 
efficiency, memorability, errors, and satisfaction. Learnability is how the user performs 
the basic tasks when they use the design for the first time. Efficiency is how promptly 
users complete the assignment after they have learned to work with the design. 
Memorability is how well users remember how to perform proficiently after not using the 
design for a given period. Errors mean how many errors are caused while users complete 
given tasks in the interface, how critical they are, and what the users' ability to recover 
from the errors is. Finally, satisfaction implies how comfortable it is for users to 
experience the design. [8].  
According to the International Organization for Standardization (9241-11), usability can 
be defined as "The extent to which a product can be used by specified users to achieve 
specified goals with efficiency, effectiveness, and satisfaction in a specified context of 
use" [9, p. 11]. The three elements about specified users, specified goals and specified 
context of used are typically mentioned. Specified users can be understood as the 
designated users for the products, not just as random users. Specified goals are the 
goals of the specified users that were selected from the previous stage, which should 
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also be the product's objectives. Finally, a specified context of use is an assigned 
environment, where the product is practiced by these specified users [9, p. 11].  
Simultaneously, the usability aspects of efficiency, effectiveness, and satisfaction are 
also noteworthy to discuss. While users are using the product, efficiency and 
effectiveness are necessary to make sure the product is used precisely and 
expeditiously. A good product not only brings a good performance but also satisfaction 
for users, since users are the main customers and they have the right to expect the 
product to be useful [9, p. 12].  
Peter Morville invented the user experience honeycomb. This diagram includes all the 
usability and quality categories that support the designer in the developing process.  
 
Figure 4. Peter Morville’s user experience honeycomb. Copied from Thurow [10]. 
The user experience qualities that are presented in the honeycomb form in Figure 4 are 
useful, usable, desirable, valuable, findable, credible, and accessible. On the basis of a 
user experience testing findings, the designer can balance the quality factors 
themselves and find the factor that they want to develop further or the one that they 
want to learn more about from users [9, p. 13].  
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As written by B. Shneiderman, usability testing is defined as performing experiments to 
determine particular information about a design. Originally, the roots of usability testing 
are found in theories of experimental psychology; however, usability does not have a 
heavy statistical focus, and instead, it enables acting directly from user feedback [11, p. 
3]. Usability testing is needed because it is very difficult for designers to put themselves 
in the users’ point of view. In addition, designers know the products fluently and 
inexperienced users are the ones who have no idea what is waiting for them. It is 
important that users’ opinions that are given during the tests are taken into account when 
an application is designed or the design is iterated [11, p. 5].  
To improve the quality of usability, user testing is used as the most basic method, which 
has guaranteed benefits if implemented successfully. The three main elements of user 
testing include finding representative users, requiring the users to complete 
representative tasks with the design, and observing what the users do and how they 
respond to stimulus from the interface [8]. 
Usability testing is the action of observing users, while they operate the product by 
performing given tasks. These tasks have a notable role in determining how users work 
with the application and in gathering feedback. Together with the development of 
technology nowadays, the usability testing method can be flexible and altered to support 
the various circumstances and different situations. With some methods, users are not 
required to be present face to face but remotely; they can self-document themselves and 
send the result to the testers. Even though there are many usability testing techniques, 
the main focus of the definition is that it is unalterable [9, pp. 13-14]. 
There are two types of usability testing: formative testing and summative testing. 
Depending on the project’s intentions, these can be applied subsequently.  
• Formative testing is based on small studies, where the test is handled regularly 
during the process. Formative testing is used mostly during the developing 
process to determine the problems and improve the product.  
• Summative testing is performed after the product is completed; the test’s 
purposes are to verify if the requirements are satisfied by the product. Because 
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of that, it requires a substantial number of participants to improve statistical 
validity [9, p. 14]. 
Jacob Nielsen’s and his associates’ work can be examined as practical examples of 
usability testing. Throughout the years, the Nielsen Norman Group has performed 
numerous mobile usability tests in the United States, Australia, Hong Kong, the 
Netherlands, Romania, and the UK, traditionally using the think-aloud method. The tests 
included, in practice, one-on-one sessions with one research user at a time, without any 
focus group. The experiments were aimed at recognizing the usual responsiveness of 
applications or websites on various types of mobile phones [12, p. 3]. 
For the usability tests, users carried their telephones and tablets with them, and each 
session was conducted within 60 to 90 minutes. During the test sessions, the participant, 
a facilitator, and one or two observers were present. To perform the tests, the participants 
begun by explaining how they regularly use their devices and the applications they have 
installed on them. Afterwards, tasks concerning web or mobile apps were assigned to 
the users. These tasks revolved around what the users were looking for from the 
applications, what they liked or did not like, and what the routines and difficulties are that 
they faced when finishing the tasks. Certain websites and applications had completable 
assignments while others were continuous. This allowed users to select one or more 
suitable website(s) or application(s) first before resolving the problem. For the guided 
tasks, users needed a telephone to locate and update the app or had to find a way to 
access a website with telephones [12, p. 4]. 
Overall, a total of 159 users were examined, with 134 users engaged in phone usability 
and 35 in tablet usability. Using the phone on numerous occasions throughout the week 
for other purposes than just texting or talking was required. Untargeted users (people 
with technical, usability, and marketing background) were eliminated because they 
usually display predictable performance due to their professionalism. The users' 
interactions were captured during the tests for later review [12, p. 4]. 
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2.5 Planning and Conducting the Test  
The first step towards usability testing is to decide on your test goals, depending on what 
objectives you are aiming for. Test goals are the details you want to gather about users, 
how they respond to the services, as well as what the most critical factors are that need 
to be studied by observing users. For instance, there is a problem you have experienced 
before on the app, and you want to ascertain if the testers encounter the same issue. 
The test can also be based on the feedback from customer support about a typical 
problem that needs to be addressed, or you want to know if the users understand the 
interface and know intuitively how to use it. You should concentrate on users' experience 
to envision a clear concept of what you want to comprehend from the users, while they 
are performing the test [9, p. 107].  
Additionally, the test goals can also be distinguished by applying Whitney Quesenbery's 
5Es: effective, efficient, engaging, error tolerant, and easy to learn [9, p. 108]. This 
method is beneficial for the beginner because it makes it easier to classify thoughts and 
to form ideas. Whitney Quesenbery’s 5Es are presented in Figure 5. 
 
 
Figure 5. 5Es model by Whitney Quesenbery. Copied from Quesenbery [13]. 
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The elements of Quesenbery’s 5Es model can be explained as follows: 
• Effective: how accurate and complete the set goals are after achieving a result. 
• Efficient: how fast the project can achieve its goals. 
• Engaging: how satisfied the users are after using the project and with their 
engagement with the product. 
• Error tolerant: the product’s errors are managed and solved. 
• Easy to learn: how well the product supports users during their entire usage. 
Accessibility goals are also an aspect worth discussing. As mentioned before, when 
designing an application, understanding all types of users is essential. Accessibility, in 
this context, means to assist people with disabilities; it is good to know if the product is 
practical for disabled users, how they perceive it and whether it is helpful for them. 
Accessibility is not only meant for assisting people with disabilities, but it can also benefit 
people without disabilities. Such users could include, for example, elders, people with 
below average literacy, foreigners without native language fluency and people who are 
not familiar with new technology. Accessibility is a must-have feature for any mobile 
application, which is trying to reach a wide range of users.  
Formative usability testing gradually makes the way for informal studies since the 
informal studies still belong to formative usability testing category. These studies repeat 
themselves frequently during the process. The purpose of these methods is to locate the 
issues, so the development team can fix them. Another small study is then needed to 
repeat the process again to determine if the problem is fixed [9, p. 17].  
In order to conduct an effective study, the following fundamentals need to be combined 
to achieve the best result. 
Designing a User Profile 
The most important part, while defining the user profile, is to form users’ 
characterizations to create personas. Personas’ characterizations then can be used as 
the basic characteristic guidance to create a user profile. This user profile can be handled 
as the starting point for recruiting participants for the study. When doing a small study, a 
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number of five or six participants are typically needed. However, when designing a larger 
study, the user profile numbers should be increased [9, pp. 18-19].  
Task-based Scenarios 
The process of usability testing involves giving users tasks and letting them solve them 
without guidance. The tasks include a scenario and they are based on a real case that 
users might encounter, while using the product [9, p. 19]. Depending on the analysis and 
the type of usability test, the tasks may be very simple or very open-ended. It is important 
to create quality clarified instructions since users can be misunderstanding and perform 
the required task incorrectly. Instructions for the tasks may be presented to the 
participants verbally or in writing. It is recommended that the participants read the 
instructions out loud to guarantee that they learn the instructions thoroughly which allows 
the testers to take notes, as they also know which step the user is performing [8]. 
Using the Think-aloud Process 
The participants are encouraged to report what they are thinking. This is called the think-
aloud method. In this process, users are required to describe aloud their movements and 
thoughts while performing the test. This step helps to understand what the users are 
doing and why they are doing that and to address the users’ behaviours, goals, thoughts, 
and motivations [8]. Since it is hard to guess what others are thinking through facial 
expressions, this helps to know users' thoughts without asking, so they can focus on 
their actions [9, p. 19]. 
Making Changes and Testing again 
After the problems have been determined by the first test, a follow-up test should be 
performed to test if the proposed solution works. The follow-up test does not require a 
long time or a large budget to perform and can be arranged quickly, when needed [9, pp. 
19-20]. 
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3 Study Design 
3.1 Case Description 
Iso Omena is a shopping center located in Espoo, Finland; it was first opened in 2001 
and finished in 2017, after a significant expansion. The shopping center has over 200 
stores and places, which offer many kinds of services such as fashion, restaurants, 
library, health care center, children's activities, and "a wide selection of grocery stores 
and a wide range of public and private services". Additionally, on the underground floor 
of the mall, there is a metro station as well as a bus terminal; hence, the transportation 
links are superb [14]. Approximately, 60,000 customers visit Iso Omena on a weekday, 
54,000 on Saturdays and 37,000 on Sundays [15]. Due to this high number of people, 
an application is necessary for guidance and instruction, therefore making it easier for 
customers to find the essentials without struggling. 
 
Figure 6. Main page of the Iso Omena shopping center mobile application. Copied from 
the application [14]. 
The current mobile application which was developed by Citycon contains an appropriate 
amount of information; nevertheless, there is still some space for improvements (see 
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Figure 6). In the case of the project documented in this thesis, usability testing on end 
users was performed to determine what was in need of alterations. After that, the 
application interface was redesigned according to the results obtained from the test and 
the new design was presented as a mock-up prototype. 
3.2 Building Personas 
According to the shopping center’s website [14], the types of services in the shopping 
center are divided into the following categories: cafes and restaurants, cosmetics and 
pharmacies, fashion and accessories, home and sporting goods, groceries, specialty 
stores, leisure, services and offices. The purpose of the application is to transfer 
information to users in the most accessible way; hence, the persona characters that 
users should have are focused on what kind of service users need and how familiar they 
are with the technology needed to be able to access the information that they are looking 
for. 
Two types of grouping basis can be used to decide on the characteristics of the desired 
users. 
Demographics-based grouping. The categorizations for this group are defined based on, 
for example, nationality, age, gender, location, religion, social status, and marital status. 
Users can be customers who visit the shopping center or people who work there. The 
customers that have access to the application should at least have a smartphone, and 
they should be older than 10 years old. The users should be able to speak Finnish 
because the application is only available in that language. The shopping center is located 
in Espoo, so customers are most likely from Espoo or living in the Uusimaa area. 
Personal income is not an obstacle because it costs nothing to download the application 
or to visit the shopping center. 
Ethnographic-based grouping. For this group, patterns of interaction are an important 
characteristic to consider. A common reason for customers to use the application is to 
find a certain piece of information that they need; for example, they might want to find 
the opening hours of a store, find and choose a restaurant from a list, check new 
promotion offers and staff discounts, and find parking information. Users are further 
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motivated to use the application to find offers and free parking, and locate specific stores 
or services based on their habits and leisure activities. Different user groups have 
different pain points that frustrate them. For example, people with lack of technical skills 
or the visually impaired will find usability issues critical.  
 
Figure 7. User characterization groups 
Figure 7 is a map of factors for user characterization and grouping. These 
characterizations were created based on the demographic-based grouping and 
ethnographic-based grouping mentioned above. 
• Technology fluency: This factor describes how fluent a user is in using devices 
and applications. A user with a higher level of technical skills should be able to 
use more complex applications more easily. 
• Visiting recurrence: This factor relates to how often the user visits the shopping 
center.  
• Language fluency: Finnish is the only available language in the application; 
however, the content should be understandable for non-native speakers as well. 
• Accessibility: The user's ability to access the application may be limited by visual 
perception and other factors.  
Technology Fluency 
How fluent a user is in using 
devices and applications. A 
user with a high level of 
technical skills should be able 
to use more complex 
applications more easily. 
Visiting Recurrence 
How often the user visits the 
shopping center. 
Language Fluency 
Finnish is the only available 
language in the application; 
however, the content should be 
understandable for non-native 
speakers as well.
Accessibility 
The user's ability to access the 
application may be limited by 
visual perception and other 
factors.
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The following personas (see figures 8 and 9) were formed based on the previously 
mentioned user characterization groups. The shopping center visitors were observed; 
however, although the personas have partially real characteristics, they are fictional. The 
personas were designed to represent different demographic and ethnographic groups 
and to display different levels of interest in the shopping center and the application. Each 
persona’s characteristics include name, age, occupation, marital status, location, 
character, personality, goals, frustrations, biography, language skill and technical skills.  
 
Figure 8. Persona Tarja S. 
 
Figure 8 is persona Tarja S, a 56 years old teacher from Vantaa, Finland. She travels to 
Espoo quite often to visit a family member who is currently living there. She does not 
have good experience with technology. Her purpose for using the application is to use 
the parking service and find the restaurant information at Iso Omena.  
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Figure 9. Persona Alex T. 
 
Figure 9 is persona Alex T, a 24 years old student who is currently living and studying in 
Espoo, Finland. He is working part time at a restaurant at the shopping center. Besides 
working and studying, his hobbies are travelling, shopping and trying out new 
restaurants. Alex uses the application frequently to get access to the staff’s special 
discount and find out information about the promotion that currently running at the 
shopping center. He has good technology skills but not so strong language skill. 
3.3 Testing the Iso Omena Application 
The application’s usability was tested in practice by applying the design probe 
methodology. The testing was first carefully planned. During planning, the goals for 
testing were defined, the desired user target group was formed based on the created 
personas, and the testing situation was described beforehand. Since this was a small-
scale and personal study, the users who were selected are the author’s friends, 
colleagues and family members. The participants were contacted through phone calls 
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and social media and asked to participate in the user testing. The testing situation was 
arranged as interaction between the test user, the application and the author. 
In the user testing case, the shopping center’s mobile application was tested; therefore, 
the test goals were established as follows, based on Quesenbery’s 5Es method [13, p. 
5]: 
• Effective: Can users accomplish the given tasks? 
• Efficient: Can users finish the given tasks without guidance in a certain amount 
of time? Do they face any difficulties in completing the tasks? How long does it 
take for them to finish the tasks? 
• Engaging: Were users satisfied with the application? Was the interface easy to 
interact with? 
• Error tolerant: Were there any errors during the task? Were the users able to 
overcome the mistakes? Do the users understand how to deal with the errors? 
• Easy to learn: Do users immediately understand how the system works? Is it 
more relaxed for them to work with the tasks after they become more intimate 
with the operation? 
3.4 Performing the Test 
Test Objectives 
The test objectives include: 
• Ascertaining users’ overall feeling about the application 
• Observing users perform basic procedures of the application 
o Basic information search 
o Advanced search 
o Entering personal information 
• Determining if users understand all the information in the application 
• Reliability of the application 
• Users’ satisfaction 
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Users’ Profiles 
Based on the previously created personas, users with related personalities, 
characteristics and interests were selected for the test group. The users that were 
chosen belong to one of the following subgroups: 
• frequent customer of the shopping center 
• non-native language speaker 
• employed at the shopping center 
• familiar with the application 
• never used the application before 
• good computer skills 
• below average computer skills 
• has children 
• has disabilities 
Material Needed 
The users were tested in a controlled test situation with a recording camera. Camera 
study is the most typical form to capture users' reactions, attitudes, and personal 
feelings. By obtaining the responses and sentiments, designers can learn about how 
users perceive the application as well as their struggles during the tasks. This method 
also helps with the later study, since researchers do not need to remember the 
situations and sensations of users during the test. 
The equipment used in the study included a good quality camera, a phone, a piece of 
paper and a pen to take notes. 
Test Procedure 
Firstly, the tester explained the general context to the participant: what the purposes of 
the test are, what the application is about and what tasks the test users need to 
perform. It should be clarified that the participants are not tested but the application is - 
anything the participants say or do could yield valuable information for the designers. 
The testing should take around 20 minutes. The participants should be asked to sign a 
consent form (see Appendix 1), and they should be informed that they have the right to 
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stop the testing whenever they want. The tester should ask them to say aloud what 
they are doing and bring forth any troubles that they might encounter.  
The interviewer can use a tripod or hold a camera and record the users while they are 
performing the test or ask someone else to do it.  
Test Scenarios 
Based on the test objectives, the test scenarios were designed to obtain essential 
information from the users. Basically, these scenarios are the tasks that users need to 
perform after an explanation was given. In addition, planning the same test scenarios for 
all users helped to guide them in the same direction, which made it easier to observe the 
repetition of difficulties and the habit of usage. 
● Scenario 1: 
Ask a user to sign up 
As a user to sign in to the application 
● Scenario 2:  
How would you go about finding a restaurant or a shop? 
Can you use the app to find a Korean restaurant? 
Can you find information about its opening hours? 
Can you find its location? 
● Scenario 3: 
Can you find any information about parking in the mall? 
Are you able to register a license plate to get free parking hours? 
● Scenario 4: 
Please find the opening hours of the shopping center or some specific store on 
public holidays. 
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● Scenario 5: 
Imagine you are there with your grandmother, and she has a wheelchair, can you 
find any restaurant which is disabilities friendly? 
After participants performed the test with the given scenarios, the bellowing questions 
were asked to capture their original impressions and to understand more carefully 
about their thinking as well as capture their ideas about the application experiences. 
Questions to capture the initial impressions: 
• What type of application is this? 
• What do you think is the purpose of the application? 
• Are there any words or labels that you don’t understand? 
• What is your general impression of the app from its the homepage? 
• Is the app easy to use for you? 
• What feature would you like to add? 
• What feature do you think is not necessary? 
• What kind of things do you want to look for from the app? 
• What do you like/dislike about the app? 
• What made it easy/difficult for you to accomplish the task? 
3.5 Test Results 
The tests were conducted with five users from different backgrounds. The characteristics 
are based on the characteristic chart [Figure 10]. Each test lasts around 15 to 20 minutes. 
The users’ characteristics are described in the figure below. 
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Figure 10. User characteristics 
After studying the tests with five users, numerous issues were identified based on the 
user experience problems the participants encountered. The application did portray 
some good performance and it did have some functions that the users were comfortable 
with; however, some functions and application qualities were seen as harming the overall 
user experience. Even though the users were able to deal with several of the issues by 
themselves, there are also issues that they could not solve. The usability difficulties can 
be identified based on aesthetics, navigation, feedback, layout, feature requests, brand 
identity, and mental model [9, pp. 316-317]. These factors make it easier to evaluate the 
feedback as well as make improvements in the application later on.  
Bellowing are the results of the observations that were collected from each user. The 
similar and duplicated ones have been omitted. 
Scenario 1 is about registering, signing up and logging in to the application. The findings 
are recognized based on five categories: layout, translation issue, navigation, aesthetics, 
and feedback.  
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Scenario 2 is finding information about a Korean restaurant at the shopping center. The 
findings are collected in this also based on the same categories as scenario 1. 
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Aesthetics was identified as one key issue the developers of the app should give more 
focus on. The text colour contrast was not seen as large enough; the users requested to 
highlight the unique information so that it would be easier for them to understand the 
information. The users complained about the application's colour theme (holo-pink and 
black); they stated that these colours made them feel uncomfortable. 
Navigation issues were reported by all test users. The navigation of the application was 
not seen as effective enough. It was hard for the users to find the information needed; 
there were duplicate features which also provoked the users’ concerns.  
The most common feedback was that the mandatory registration, before using the app, 
was troublesome for the users. Some people do not want to register before they know 
what they are getting into; hence, they just quit prematurely.  
The users had problems operating with the application's basic layout. The application's 
homepage had relevant links indicated by icons at the end of the page; this was not 
effective enough for users to notice. Users struggled to find information about restaurants 
even though the restaurant icon was right there on the front page. There is a large static 
image on the front page which never changes; this is, according to the users, a waste of 
content at a central area, where it attracts the most of the users' initial attention. The 
users had trouble finding restaurant information because the search button is not visible 
on the front page, and it took them a while to find it. They complained that the search 
function is not effective enough. Additionally, the side menu has quite a few features, 
which can be complicated for users.  
The mental model is how the expectations about the applications are encountered during 
the process. The test users were confused right from the first steps of using the 
application. The users tended to mix up between the sign in and signup tabs because 
the difference was not clear enough. In addition, registering is quite confusing for people 
with low information technology know-how; the app requires registration by filling in 
several pieces of information, for example, phone number; later, a code will be sent to 
the phone and the code is needed to log in. A much simpler registration using Facebook, 
Google or other services could be more effective. There are too many tick boxes to select 
at the term and conditions page: this caused various levels of annoyance in the test 
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users. The test users also expected to see more information about shops and more 
promotions on the application.  
The test users provided the following feature requests: 
• It is hard for people with bad eyesight to see the transparent white and small text. 
A zoom-in function should be added for more convenience. 
• More languages should be added since there are many users not fluent in Finnish 
• VR or 3D maps if possible. 
• Restaurants and shops could have a rating on the application. 
• Feedback and review options for restaurants and stores could be added to the 
application. 
• Users want information about parking fees after 4 hours of free parking. 
• Users want to see the stores in more categories, for instance, kids, and 
accessibilities. 
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4 Study Results 
After studying the test results and considering the users’ requests, a new prototype of 
the application was designed. Changes in the new design include eliminating the early 
registration step, updating the new registration page, adding languages options, 
designing a new home page and updating the navigation menu. 
 
Registration Only When Necessary 
According to modern usability experts, application developers should aim to remove 
early registration and explore alternatives [12, p. 8]. During the application testing 
performed during the study documented in this thesis, it was noticed that, to use the 
application, users have to register their information at the very beginning, and the usage 
of the application is blocked before registration is complete. Several participants 
complained about this step and said that this should not be necessary. Especially to older 
users and users who are not familiar with new technology, this could be a usage blocker, 
as they tend to stop trying to make an effort if there are complications or difficulties that 
require efforts to solve. As a consequence, eliminating early registration is a necessary 
step to avoid losing a customer at the very beginning of the experience. Before users 
make any commitment, it is wise to let them experience the application first. The 
registration step can be added when the user wants to explore a private service that 
requires personal information and data. 
The new registration page is designed based on the users’ decisions. After 
experiencing the application, if the users want to continue using the service, for 
example, registering for free parking hours and getting a loyal customer’s promotion, 
they can register to have access to further services. 
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Figure 11. Registration/ login page before testing (left) and after testing (right). 
 
The purpose of this new prototype is to keep the content simple but to make sure it 
contains enough useful information for users. The development of social networks and 
platforms has spread to include almost every user who has access to the internet. Nearly 
everyone has an email address or is a part of a social network to keep in touch with 
others. In the new mock-up of the Registration/login page, there are new features to log 
in with Gmail1 or Facebook2. This new specialty benefits the users of the application in 
registering, making it simpler and easier to access.  
 
Language Should Not Be a Barrier  
English has become an international language nowadays, and the lack of it should not 
be allowed to become an obstacle when a more diverse user population tries the 
application for the first time. While performing the test, the users who are not fluent in 
Finnish faced a hard time trying to find the solutions for the test questions. Because of 
this, changes in language preferences were one of the first preferred alterations. 
Language options should be added at the side menu bar. There should be at least 
Finnish, Swedish and English.  
 
 
1 www.gmail.com 
2 www.facebook.com 
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Appearance of Home Page Categories  
On the basis of the feedback, the main application page interface could use some 
improvements. In the experimental interface mock-up, the main color scheme is kept 
original to maintain the same vibe for the app; only the features were improved based on 
the users' requests. When experiencing the application for the first time, the users who 
are not familiar with it, found the original interface complicated. There is a considerable 
amount of information and it is hard for the users to find a piece of specific information if 
they are not familiar with the application's structure. Putting a search bar function at the 
front page makes it easier for users to locate information, and this helps to lay the 
foundation for the users so they will not get lost as easily while using the program. 
 
Figure 12. Main page before testing (left) and after testing (right). 
• When users did the test, the features and information that they interacted the 
most with were the user account, shops, promotions, news, information about 
restaurants, parking information, map and opening hours. In the prototype, all the 
main and commonly used features are listed at the front page in the most visible 
position. These new features consist of the following: 
• Your account: users can access their account information and see the promotions 
that are only available for users. 
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• Shops: a listing of all the stores inside the shopping center and the information 
about, for example, opening hours, location, phone number, and the website. 
• Promotions: discount promotions that are happening at the moment; discount 
vouchers can also be found when clicking this tab. 
• News: in this section users can find the latest news, current events and priority 
notifications. 
• Restaurants: information about the restaurants is available through this section 
including opening hours, special menu of restaurants and lunch offers. 
• Parking: using this feature, users can find parking guidance, parking fees and it 
is possible to manage all the parking functions. 
• Opening hours: information about the opening hours of the shopping center on 
normal days and special holidays can be found here. 
• Maps: this tab contains information about the floor maps of the shopping and how 
to find directions to specific places. A VR map feature could be integrated in the 
future. 
• The accessibility feature is a new function that was added, which includes new 
information designated for specific users. When clicking on it, users can find 
information about, for example, how to find routes that help people with 
disabilities travel around more easily and how to find easily accessible 
restaurants, relevant information and support with live chat with hotline numbers. 
 
Navigation Menu 
The navigation menu is defined as a list of features or sections that the application 
provides. It is an important part of the application to help users navigate and find content 
that they could not find on the front page. This menu is normally put on the top right or 
the left corner of an app, which makes it effortless for users to navigate. In the new 
design, several unnecessary functions were eliminated to make the application less 
complicated for users. 
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Figure 13. Navigation menu design before testing (left) and after testing (right). 
 
The new navigation menu includes 
• My account: Users can check their account information from this section. 
• Sign out: From here users can log out from their account. 
• Language options: Finnish, English, Swedish and Russian. 
• Contact us: With this form, users can give feedback or ask questions related to 
the shopping center. 
• Follow us on Facebook: Since almost everybody is using a social network, it is 
necessary to add this function so that the users can be updated with the new 
information in an easy way. 
• Citycon gift card information: The shopping center produces a gift card that users 
can load value to and use it in all the stores available in the shopping center. 
From here, users can find information on how to get the card, how to check how 
much value is it in the card and how to use it.  
• Terms and conditions: All legal information is provided here. 
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5 Discussion 
The purpose of the thesis was to find possible problems of the Iso Omena mobile 
application and design a better version of it by utilizing usability testing results. Usability 
testing was conducted based on design probes which is a common UCD method. The 
usability test focused on the interaction of end users with the application, documenting 
the users' responses during tasks and interview questions, then determining the users' 
reactions. Feedback from the end-users contributed to designing an enhanced version 
of the application. A new prototype of the application was designed based on the users' 
feedback and requests. 
The thesis has demonstrated a correlation between users' needs and successful design. 
The designer was able to understand and support users during the test, and the users' 
opinion was valued and considered while creating a mockup of an improved product. 
The results indicate that to make a UCD product, the common UCD principles are useful 
and should be applied to the project no matter which design method was chosen. 
Understanding the user-base and the obligations it brings are one of the first factors that 
need to be considered while compiling a participant list for the testing. Together with that, 
applying the design probes method to the Iso Omena project had an essential role in 
helping to recognize the users' point of view. Another point that is in favor of applying the 
UCD project methodology is to expect the unexpected. Sometimes, no matter what the 
designer thinks, the users could have a different opinion. The experiment has provided 
new insight into the relationship between designers and users. The usability testing, in 
general, has helped the designer to take control of the situation and really consider what 
the users think about the application. This is important, as they are the people, who 
actually use it. In particular, usability testing has helped to make the improved application 
more practical.  
On the other hand, there are some disadvantages of the project methodology that need 
to be considered. The author wanted to experiment the design probes method which 
focuses on self-documentation, where users can do their own experiments, at their own 
time, by doing some tasks or homework that have been given to them and record or take 
notes of their actions. However, it is hard to find fully committed users for a small project 
without any compensation. Hence, the design probes method was adjusted to fit the 
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situation. The adjustment was that the users were recorded by the interviewer while they 
performed the given task. Also, it was quite a challenge to find the perfect participants, 
participants should have the required characteristics regarding the personas. 
Additionally, since people have different needs, there are many different requests to 
follow. Considering that the application requires clear and simple information, it is hard 
to select significant features for further development from all the user requests from the 
test.  
In general, further research is needed to establish an understanding of a bigger user-
base, who is ready to commit to the project in their own time. Such an experiment would 
help to capture users' emotions in the most accurate way. Moreover, performing the 
usability test more than once is essential. Even though users' feedback were considered 
in the process of making the new prototype, because people have different visions, it 
would be necessary to execute many tests frequently for the improved interface to make 
sure the new design makes as many people satisfied as possible.  
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6 Conclusion 
Applications play a significant role in the everyday lives of people. Considering there are 
millions of mobile applications that can be downloaded online, it is hard to contribute with 
an application that can make users engage. By performing usability testing with end-
users, this research has revealed how users' viewpoints should be considered as 
effective feedback.  
The results indicate that understanding users' expectations by applying UCD principles 
and methods can help to locate obstacles and to build a reliable and powerful application 
that is valuable for both the service provider and users.  
To summarize, testing should be conducted to identify problems. The testing should be 
based on one of the UCD methods. The method can be shaped to serve the designated 
test's purposes. A large and suitable group of users is needed for the test. The resulting 
prototype should be tested frequently on users to update and consider all the new 
feedback. This feedback ensures the success of the project. 
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Consent Form 
Usability Testing for Iso Omena Application is a project for Graduation Thesis. It is an 
engineering thesis work. 
 
The experiments provide the data that is used for research and development of Iso 
Omena application prototype. The data is collected for example by observing, recording 
and documenting situation writing memos, interviewing users and collecting metadata 
from the Iso Omena application. 
 
The collected data, such as video recordings, transcriptions, memos and the metadata, 
will be used for research and development. The data will not be used in other contexts 
without a permission from the research participants. 
  
 [   ] I give permission to Kim Phuong Nguyen and their development collaborators to 
observe and document the test situations and to use the collected data for research and 
development. 
 
 [   ] In addition, I give permission to Kim Phuong Nguyen  and their development 
collaborators to use the video data and photos as examples of the use of Iso Omena 
application demonstrations, presentations, project dissemination and for 
educational purposes. 
 
  
Place and date                               _________________________________ 
  
  
Signature                                    _________________________________ 
  
  
Clarification of signature                    _________________________________ 
